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Abstract 
ClinMicroNet is a closed Internet discussion group, where doctoral-level clinical and public health microbiologists from 

many countries share their knowledge and experience. This collaborative approach to resolving issues and questions in the field 
of clinical microbiology transcends organizational, institutional, state and national boundaries. Based upon observations of list 
communications during 10 weeks and a small group user su~y, this study analyzed the nature of communications and member’s 
perceptions of the network. An explicit-tacit knowledge quadrant identifies distinct ways in which knowledge is transferred and 
created. Empirical evidence shows that ClinMicroNet complements other resources by encouraging members to share experiences 
and collaborate in establishing the best practices. Driven by a core group of active members, the network is highly participative 
and strongly supported. In turn, members maintain professional relationships beyond the list, which reinforces the network and 
its members’ capacity to confront new threats and challenges in clinical microbiology. 

The recent spread of severe acute 
respiratory syndrome around the globe 
and the public alarm that has followed 
with the Centers for Disease Control 
and Prevention (CDC) and the United 
States Govem.ment being among the 
first to recommend against travel to 
Hong Kong, the People’s Republic of 
China, and even Canada are illustrative 
of the increasing complexity faced by 
clinical microbiologists in today’s 
world. Bacteria and viruses do not 
respect national borders, with their 
propagation subject to factors beyond 
governmental control. 

Some of the key problems facing 
clinical microbiologists in the U.S. 
were highlighted by Lance Peterson (l), 
a ClinMicroNet member, in an address 
given in November 200 1 at an American 
Society for Microbiology (ASM) branch 
conference in Philadelphia: (i) empiric 
theory becoming more difficult due to 
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drug resistance - need for more test- 
ing, (ii) need for laboratories to recog- 
nize new pathogens, (iii) support for 
health,care infection control, (iv) sup- 
port for detection of bioterrorism, and 
(v) support for detection of food safety 
failures. 

Given this increasing complexity 
and pressure on resources, clinical 
microbiologists have an underlying 
motivation to share information and 
experiences in an effort to improve 
practices and resolve problems. An 
Internet listserv has two key advan- 
tages: it is fast, and distance is no bar- 
rier. By creating an active discussion 
forum, members are made aware of 
new developments in the field, and are 
able to discuss problems as they emerge 
and to resolve practical issues, receiving 
the opinions of professional colleagues 
who have faced similar questions in 
their own work. Moreover, in highly 
specialized fields, doubts about prac- 
tices can often be resolved only through 
discussion with other experts who work 
in the same area but in different hospi- 
tals and geographical regions. Being 

connected with a group of professionals 
across the U.S. and around the world 
encourages members to collaborate in 
resolving these problems, and benefit- 
ing from the collective experience of 
the group. 

Why ClinMicroNet is Successful 
Empirical evidence indicates that 

virtual communities overlap physical 
communities, reinforcing one another 
as the widespread use of Internet tech- 
nologies provides a base for greater 
communication. ClinMicroNet is a 
closed network with a clearly defined 
membership of doctoral-level clinical 
microbiologists who must be invited 
to join the list by an existing member. 
The study of this mature network, 
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active since 1995, indicates that the 
listserv is not only used for sharing 
information but also provides a basis 
for generating new knowledge as indi- 
vidual members respond to specific 
questions and contrast different labora- 
tory practices. There is a steady flow of 
questions and answers but no overload. 
The following discussion is based on 
empirical research conducted by direct 
observation of the ClinMicroNet list- 
serv during a lo-week period in 2002 
(15 March to 3 1 May). 

Conduct of the study 

A core group of 20 members out of 
more than 400 contributed more than 
40% of queries and replies during the 
study period, with 778 messages ana- 
lyzed and classified by subject heading, 
member, and theme. Analysis of these 
messages provided insight into commu- 
nication patterns, the existence of a core 
group, and how knowledge was shared. 
Subsequently a small group survey 
containing some 80 variables was 
conducted from 2 to 16 May, 2002 to 
explore how members use the list and 
what they most value. Questionnaires 
were sent to every sixth person on the 
member list arranged in alphabetical 
order (67 members). If e-mail messages 
were rejected or a response was received 
without data, another person was selected. 
An additional 20 questionnaires were 
sent in the second week of May from 
which 7 responses were received to 
give a total of 33 completed question- 
naires of 90 successfully sent. 

There is little institutional dominance 
in this network, and with the exception 
of the CDC and a few universities, most 
members are the sole representative 
from their hospital or university. While 
88% of the 400+ members live in the 
U.S., they come from 40 different states 
and 200 cities across the country. 

Message flow was constant during 
the study period, with new issues being 

raised almost on a daily basis. The 
nature of the communications made 
it clear that ClinMicroNet is a work 
resource, a knowledge co-operative that 
enables highly specialized professionals 
in different locations to share experi- 
ences and pool their knowledge. It was 
most active during the U.S. working 
day, as most contributions were made 
during members’ working hours. Half 
of the questions posted during the eval- 
uation period received at least one 
response in the first hour, with many 
questions being effectively resolved 
the day they are posted. 

Conditions to create an effective 
Internet discussion group 

As ClinMicroNet attracts members 
of a very specific professional commu- 
nity, it could be argued that they identify 
with a common need and a common 
objective. Members recognize one 
another through their publications and 
the hospital or university they work in, 
providing an elemefi of trust. Further- 
more, the opportunity to meet at con- 
ferences reinforces the spirit of cooper- 
ation and collaboration fostered by the 
network. In this respect, ClinMicroNet 
meets three basic conditions identified 
by Peter Kollock (2) when considering 
design principles for online communi- 
ties: (i) it must be likely that two indi- 
viduals will meet again in the future, 
(ii) individuals must be able to identify 
each other, and (iii) individuals must 
have information about how the other 
person has behaved in the past. 

ClinMicroNet has a mature member- 
ship base. The level of activity (topics 
raised per messages sent) and involve- 
ment of its members, with 42% active 
during the study period of 10 weeks, is 
a further measure of its success. There 
are clear rules but little need to enforce 
them, as members seldom stray from 
the common objective. The list admin- 
istrator has adopted a policy of sending 

gentle reminders every few months 
about the rules of discussion, methods 
of posting messages, and related issues 
or if he detects a certain move away 
from the stated objective of the list, but 
there is no filtering or control over what 
is discussed. 

Positive reinforcement 
The results of the member survey 

indicate that those members who are 
more active online maintain contact 
with a larger number of members 
offline, suggesting that online contact 
reinforces offline relationships, in line 
with Hampton and Wellman’s (3) 
research findings on social networks. 

From an organizational perspective, 
ASM fully supports the project and 
covers any costs associated with run- 
ning the network. The CDC makes use 
of ClinMicroNet to advise members on 
matters of concern. For example, the 
posting on the first report of vancomycin- 
resistant Staphylococcus aureus on 3 
July, 2002 met with an almost immedi- 
ate response from members. The CDC 
also surveys ClinMicroNet members on 
matters of policy and practice, an effec- 
tive means of polling an influential 
sector of the clinical and public health 
microbiology community. 

There is a “win-win’: situation for 
most people involved. Passive members 
benefit from a steady flow of informa- 
tion. Active members benefit from the 
opportunity to collectively discuss 
approaches, resolve issues, and gener- 
ate knowledge, as well as build stronger 
ties with other active members. The 
CDC and ASM support the building of 
a stronger scientific community, and in 
turn, the network provides them with 
greater insight into professional 
challenges. 

Social network 
Observation indicates a level of 

familiarity among Internet discussion 
group participants. Several factors 
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contribute to this social bond, including 
the maturity of the network, the exis- 
tence of conferences attended by many 
members, and the existence of a core 
group of members, who through their 
active participation fuel discussion and 
keep the flow of messages coming. 

Confirmation was found in the mem- 
ber survey, where all but one respondent 
had attended either the ASM General 
Meeting or Interscience Conference on 
Antimicrobial Agents and Chemother- 
apy. Prior to the ASM meeting in May 
2002, two or three notifications were 
posted to the listserv regarding meet- 
ings for ClinMicroNet members at the 
conference, including the annual 
ClinMicroNet box lunch. Dr. Michael 
Miller, who initiated the concept of the 
ClinMicroNet and serves as its adminis- 
trator, also started the ClinMicroNet 
member meetings at the ASM General 
Meeting. He commented that “. . .it is 
always good to get folks together and 
meet each other. This killed two birds 
with one stone, it was the catalyst that 
tripled the attendance at the annual 
Division C meeting. Prior to inviting 
ClinMicroNet members to the meeting 
to join each other for the lunch, atten- 
dance at this meeting was usually 
between 40 and 80 people. Now it is 
well over 150 to 200” (4). While the 
conference was taking place, communi- 
cation on the list stopped almost com- 
pletely. One member outside of the U.S., 
having not received any messages in the 
preceding days and perhaps unaware 
of the conference dates, sent a test mes- 
sage to the list, believing that the site 
had a technical problem. 

Complementing existing resources 
Observation of queries sent to Clin- 

MicroNet suggests that members do not 
generally use the network to find infor- 
mation available elsewhere. There are 
many existing scientific resources avail- 
able to clinical and public health micro- 
biologists. On the understanding that 
ClinMicroNet complemented existing 
resources, a series of questions were 
included in the survey. Widespread use 
of the CDC website, ASM website, and 
Medline were reported, with all respon- 
dents using at least one of these sources 
and 79% using all three. Medline was 
used most widely, generally on a weekly 
basis, while reported use of the other 
sites was predominantly weekly to 
monthly. 
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Figure 1. New messages by subject 

The Use and User Perception of 
ClinMicroNet 

The survey was sent to a random 
selection of list members (n = 87), with 
33 responses received. ClinMicroNet ’ 
messages dominate incoming mail for 
most respondents, representing between 
25 and 50% of total e-mail received by 
more than half of the respondents, and 
more than 50% in nine cases (28%). 
Receiving too many messages on a 
daily or weekly basis may be counter- 
productive to the aims of the list, caus- 
ing clutter and frustration for members. 
Nevertheless, 80% of the respondents 
said they read more than half of the 
messages. Most surveyed members 
dedicate up to 2 h per week to Clin- 
MicroNet, with only 3 (9%) indicating 
that they spend 5 h or more-per week. 

An analysis of message flow over 
the past 3 years shows that ClinMicro- 
Net has a surprisingly constant level of 
activity on a month-to-month basis of 
300 to 400 messages. Active members 
limit the volume of messages in the 
following ways: (i) once an issue is 
resolved, there is little further discus- 
sion or comment or (ii) the respondents 
reply off list or by phone. This happens 
in the majority of cases and may occur 
at the request of the list administrator or 
the individual who posed the question. 

New messages were classified into 
various fields within clinical or public 
health microbiology or infectious dis- 
ease, as shown in Fig. 1. Members were 
also asked to rate different character- 
istics of ClinMicroNet, with the find- 
ings shown in Table 1 (p. 124). 

The user survey provides evidence 
on passive and less active members, as 
the majority (20 of 33) defined their 

30 40 50 60 
J 

participation level as occasional (less 
than monthly), and 8 of the 33 members 
who responded did not intervene during 
the study period. An analysis of this 
group shows that they save messages, 
maintain social contacts beyond the list, 
and value the same attributes as more 
active members. They are avid readers 
who follow the flow of messages with 
a level of interest similar to that of their 
more active colleagues. 

What Type of Knowledge is 
Transferred? 

The sharing of tacit knowledge is 
more highly valued than explicit know- 
ledge, which can be obtained from 
alternative sources. The evidence used 
to support this statement is twofold. 
First, a high percentage of messages 
focus on laboratory practice and per- 
sonal laboratory experience, based on 
the analysis of communication over the 
study period (Table 2, p. 124). Second, 
Table 1 indicates that members place 
greater importance on characteristics 
linked to tacit knowledge. 

The predominantly practical focus of 
questions underscores the importance of 
tacit knowledge and individual experi- 
ence. The presence of established figures 
(experience) and sharing experiences 
(transfer of tacit knowledge) were highly 
rated in the member survey, while the 
opinions of experts and information on 
laboratory practice were the most 
valued messages. 

How knowledge is created 
In their studies of knowledge manage- 

ment in Japanese companies, Nonaka 
and Takeouchi (5) stress the importance 
of looking outside the organization for 
contrasting approaches and sharing that 

Clinical Microbiology Newsletter 25: 16.2003 0 200 Elaevier Science Inc. 0 196.4399/00 (see frontmatter) 123 



information within the organization, 
where it is then used to develop new 
approaches (or products). 

ClinMicroNet works across organi- 
zations. Its members are professionals 
interested in working together to learn 
and compare and share experiences, 
looking outside their organizations. -The 
problems they face collectively as a 
professional group serve as further 
motivation for co-operation across 
organizations and borders. The positive 
tone of the respondents concerning the 
communications suggests that they are 
influenced by the information exchanged 
and may even reconsider their own 
laboratory practices and policies. 

If, as Nonaka (6) writes, “making 
personal knowledge available to others 
is the central activity of the knowledge- 
creating company,” it follows that 
ClinMicroNet can be defined as a 
knowledge-sharing network and possi- 
bly as a knowledge-creating network. 
As members document their personal 
experiences of using particular proce- 
dures and tests, they begin to transfer 
valuable tacit knowledge. The possibil- 
ity to draw on the personal experience 
of many other expert microbiologists is 
identified as one of the major benefits 
of belonging to ClinMicroNet. 

Observation of list communications 
confirms that the vast majority of ques- 
tions receive a reply within 24 h, with 
the first reply arriving within the hour 
more than 50% of the time. This mix- 
ture of sharing personal experience and 
rapid replies has generated significant 
value to members, both those who are 
active and others whose presence on 
the list allows them to benefit from the 
knowledge generated. 

Using the tacit-explicit quadrant 
shown in Table 3, different examples 
of knowledge creation can be identified 
in ClinMicroNet. 

Tacit to tacit 
The transfer of tacit knowledge takes 

place when one works in close proxim- 
ity with others, learning from how they 
work. One example of tacit-to-tacit 
exchange in ClinMicroNet communica- 
tion occurs with the interpretation of 
images. Members look at the image and 
make their own assessment. An expert 
in the field sends a reply to the list giv- 
ing an opinion based on his or her expe- 
rience. Individual members can look at 
the image again and learn through the 

Table 1. Average member valuations (1 [high] - 5 [low]) 
Valuation of ClinMicroNet membership 

Presence of established figures in field 

Opportunity to share experiences 

Large number of labs/hospitals involved 

Presence of microbiologists outside U.S. 

Support and implication of ASM in project 

Valuation of network characteristics 

Professional knowledge resource 

Early warning 

Keeping up to date 

Resolving work problems 

Identification with profession 

How messages are valued 

Opinions of experts 

Information about lab practice 

Information about lab policy 

Use of materials/equipment 

Reference to studies/research 

Discussion of cases 

Notifications from CDC 

Notifications about jobs 

1.8 

1.9 

2.0 

3.1 

3.5 

1.3 

1.75 

1.8 

2.3 

2.8 

1.5 

1.8 

2.1 

2.1 

2.1 

2.2 

2.5 

3.2 

Table 2. Analysis of new messages by type of query and information 
Type of question (no.) % of total Classification 

Practice (47) and analysis (14) 37 Tacit/experience 

Policy/practice (30) and safety (3) 21 Tacit and explicit 

Laboratory supplies (22) and outsourcing (12) 21 Explicit 

Notifications. (20), academic (3), and other (11) 21 Information/explicit 

Table 3. Tacit-explicit knowledge quadrant” 

Origin 

Explicit 

Tacit 

‘From Ref. 5. 

Application 

Explicit 

Combination 
(processes/systems) 

Externalization 
(concepts/strategies) 

Tacit 

Internalization 
(routines/kills) 

Socialization 
(values/attitudes) 

expert’s eyes, increasing their know- 
ledge in the process. Off-list commu- 
nication and socializing linked to 
ClinMicroNet may also further the 
transfer of tacit knowledge, although 
this cannot be verified. 

Explicit to explicit 
Explicit-to-explicit exchange is the 

collection of different information 
within an area to create a report. During 
the study period, five surveys on labo- 
ratory practice or procedures were con- 

ducted by ClinMicroNet members. The 
individuals gathered the information 
and collated it into reports, which were 
then sent to the list for the benefit of all 
members. 

Tacit to explicit 
Tacit-to-explicit exchange applies 

to the articulation of tacit knowledge 
regarding specific laboratory practices 
or experience using particular laboratory 
supplies or the interpretation of infor- 
mation related to specific cases. The 
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process of putting practices, impressions, 
and experience into words in response 
to a specific question is potentially 
valuable to all ClinMicroNet members. 

Explicit to Tacit 
By actively reading ClinMicroNet 

messages, members absorb explicit 
information that forms part of their 
body of knowledge. The majority of 
members surveyed save many messages 
on their computers for future reference 
and may internalize much of the infor- 
mation received on an ongoing basis. 

Nonaka (6) argues that the existence 
of each of these four processes within a 
company leads to a spiral of knowledge. 
As ClinMicroNet is a network of pro- 
fessionals working in different organi- 
zations, all members benefit from the 
shared knowledge. On occasion, the 
administrator will provide additional 
references to feed discussion, but there 
is no systematic attempt to maximize 
the value of information exchanged. 
The members are the main actors, and 
ultimately their input is what makes the 
network successful. It is the voluntary 
nature of ClinMicroNet that ensures its 
success. Members participate through 
their commitment to the project, and 
occasional participants gain from and 
add value to the network as an audience. 

Conclusion 
ClinMicroNet is a dynamic Internet 

discussion group, characterized by hav- 
ing a clear focus, strong core group, and 
broad-based active membership. Table 
4 summarizes the reasons for the success 
of ClinMicroNet. It meets the informa- 
tion needs of its members by providing 
them with a forum to exchange views 
and experiences, and to work together 
to further their knowledge. 

Evidence shows that ClinMicroNet 
is a social network, extending its influ- 
ence beyond the virtual, bringing 
members together at conferences and 
creating a reciprocal exchange of infor- 
mation among all parties to create more 
knowledge. The process of knowledge 
creation makes membership much more 
valuable. The practical focus responds 
to a need clearly identified by mem- 
bers, as they learn from the experience 
of one another in a dynamic environ- 
ment, where, for example, microbial 
resistance can make standard practices 
redundant and new challenges emerge 
as others are met. 

Membership is by invitation only, 
and prospective members must qualify 
by demonstrating a high level of knowl- 
edge in the field. This limited access 
allows the network to grow organically, 
maintain a balance, and avoid the risks 
of overloading the structure. Most mem- 
bers are the sole representatives of their 
institutions, This makes a relatively 
small group potentially very powerful, 
as important messages extend far more 
widely if the membership is dispersed 
across many hospitals and centers. 

The rules exist to make the transfer 
of information easy, keep things simple, 
and avoid potential problems or con- 
flicts of interest. Much more important 
than rules is the active support of the 
list administrator, who founded the 
network and-has guided its evolution. 

Looking outside the organization is 
not new to the scientific community, 
which has always had its conferences, 
academic journals, and associations. 
ClinMicroNet complements these exist- 
ing resources by offering something 
that the others cannot provide - a 
permanent forum to.discuss practical 
issues and laboratory procedures, 
resolve doubts on difficult cases, and 
work collectively for the benefit of the 
entire clinical and public health micro- 
biology community in the first instance 
and, through the use of the information, 
influence procedures in the workplace. 

This underlying bias toward sharing 
experiences, information that is not 
always documented, and contrasting 
approaches keeps the network alive. 
An active network invites discussion, 
and the best practice development and 
allows a stronger community to 
emerge. So long as a balance is main- 
tained, the network can go from strength 

to strength as members remain active, 
and the knowledge spiral continues. 
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Table 4. Ten keys to the success of ClinMicroNet 
?? Focused: clear objective and selective membership 

- Support: long-term active administrator to support the project 

* Core Group: small group of active members maintain flow of information 

- Speed: 50% of questions receive first response in first hour. 

* Personal contact: communication off list and by telephone; personal bond 

- Community: meetings at annual conference enhance virtual community 

* Reputation: presence of many leading figures in clinical microbiology 

- Overcomes distance: e-mail links geographically dispersed members. 

?? Complementary: bias toward practical issues and sharing experiences fills gap in available 
resources. 

. Knowledge creation: new knowledge created through network collaboration 
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